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(57) [Abstract] 

[Objective] Using li^, it designates that itreg9rdsnEthodan 
d qjparatus vAich in web wdiich has run opens mdtiple holes to 
essentially all of thewidth of web in continuous, bores hole 
throu^ e^iallydrawing web and starting sheet vweb for 
orthogonal nonwoven fabric with economic rateas object. 

[Cbnstitution] Method and apparatus vAich intermittently do 
es laser beamvrfiere system or focusvrfiich irradiates ligbt which 
spread on masking plate v*ich itcontinues circulates is squeezed, 
runs in lateral direction of web. In addition, using production 
method and above-mentioned system of thedrawing web for 
orthpgonalnonvvoven fabric due to vvith li^ to be long 
theintemittQitly slit doing in one direction, in slit direction 
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uniaxial drawing it does,the method which bores hole throu^ 
drawing w*. As li^t, there is a laser U^, a infrared li^ 
and a ultraviolet light, it is used inaddition confcining these. 



[aaiin(s)] 

[Claim 1] li^t is irradiated to masking plate which it continue 
s circulatesjthe hole is bored throu^ running web with li^t 
whichtransnitted hole vAich with irradiated part is q^ened in 
masldng plate, theproduction method ofhole opening web due 
to li^. 

[aaim2] InQaiml, li^twliich had fixed ^reading lateral dir 
ection of theweb production method ofhole opening wdb due 
to lig^ >^ch is ahix)st^)reading fiilly. 

[aaim3] In aaiml,li^beamwiiich had fixed Reading, it d 
epends onnming in lateral direction of masking plate wiiich 
circulates, production method of thehole opening web due to 
lig^tbeam 

[aaim4] Means ofany from to below-mentioned. Or light of 
thin beamcondition running in lateral direction of 
wrfxx)rrbining those, furthermore case wiiere li^ hits to 
theweb, production method ofhole opening web due to light 
duetofectthatthe ligjit is intermittent. 

nirror vibrating to latoBl direction of web, means >\techrefle 
cts li^ with that nirror. 

in polygon >^chtums^ means viWch reflects the li^ beam 

mirror running in transverse direction of web, means wiiichref 
lects li^ with that mirror. 

li^ vMch was led to bendable conduit means which runs in t 
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hetransverse directioa 

Mdtiple irirror, displacement doing angle little by little in the 
rotating bocfy, means vvWch is installed, reflects li^ in that 
miiTQr. 

[QaimS] Hole of surface of web \\iiich is a tranq>arent vis-a-vi 
s thdi^ was bored to be, production method of hole opening 
web due to allowing to shinelig^it to this said printing web which 
with in site A\liich isthoudit, it prints with substance which has 
absorbancy, vis-a-vis the li^ continuous running it does. 

[aaim6] InQaiml ,4and5,li^whichisusedthelaserli^t , 
infrared ligjit and ultraviolet ligfit or production irethod of 
hole opening web due to beingthese conbinatiore. 

[QaimT] Due to li^, you insert intemittent slit alnDSt, par 
allel into drawingdirection of thermoplasticity web long draw in 
direction of dit, production method of drawing w*. 

[QaimS] Ataiost expand li^ beam dischargp device 1 and lig 
ht beam 2 v*ich discharge li^ beam to thewidth of web 
equipment wiiich bores hole throu^ runningweb 5 which 
consists of masking plate 4 which li^ collection stu(fy type 3 
andthe hole opened continues circulates 

[aaim9] ligfit discharge device 1 and li^ 2 which disdiarge 1 
i^ 2 equipment of theany from to below-mentioned or 
conirining those, light 2 meansvsttch runs in lateral direction of 
web 5 which runs. Case where li^2hitstoweb5,equipiTKnt 
wliich bores thehole throu^ running web 5 wdiich consists of 
means 40 \^ch the li^t intermittently is done. 

Equipment wliere mirror vibrates to lateral direction of web,re 
fleets li^ with that mirror. 

with polygon wliich turns, equipment v*ich reflects the li^t 
beam 

Nfirror which reflects light equipment wiiich runs in transvers 
edirectionofweb. 



Lig^ beam which was led to 
thetransverse directioa 



conduit equipment whichrunsin 



Miltiple mirror, diqjlacement doingreflectionaii^e little by lit 
tie in the rotating body, equiprnent vAich is installed, reflects 
li^ in that mirror. 



[000 1] 



[Description of the Invention] 
[0001] 
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[Field of Industrial i^lication] This invention regards n^thod 
and apparatus wliich bores hole throu^ continuous inthe web 
nskinguse of ligfit. Furthermore, inhole opening film v^ch 
bored hole throi# drawn film withthe li^, or drawing w* 
which could bore hole, it reg3rdsthe nEthod which it irnkfis 
drawing web. 

[0002] 

[Prior Art] Nfcthod of boring hole throu^ web. In re^d to eq 
uipment, there is a system which utilizes blade tip likethe razor 
blade blade, needle and rotating blade ( for exanple this 
inventor or other forerunner discernment, Japan Exanined 
Patent Publication Sho 60 - 37786 nunber and Japan 
Exanined Patoit Publication Sho 61 - 2 31 04 nunber). These 
with sharp blade tip, contimring in large width web, as for 
syostemwhich opens nultiple holes, as for putting out nHchine 
precision of eiKloftheproblemand nultiple blade regarding 
lifetime due to wear of the blade strictly it was difficult In 
additionheating those blade, melting at heat, there is a 
^emwhich bores hole throu^ web (Such as Jq^an Exanined 
Patent Publication Sho 61 - 1 1757 nunfcer). As for system 
wliich bores hole at heat, other than problemvsiiich above- 
mentioned blade has, cut face being heat, meltinglar^ly, point 
v^ere cut fece is dirty is problem When hole opening web 
after that is drawn, cut face being heat, w*at ttemodification is 
done made desirable phenomenoa 

[0003] Recently, laser beamadvanced, reached point where it is 
used witheach directioa And, due to development of carbon 
dioxide g3s laser and YAG( yttrium, aluminum and garnet 
system) laser, thethermal energy which laser has it reached 
pointvtoeitismainlyutilizedevenincuttuig. Asfor cutting 
withli^t, web method in lineof cutting off in continuous. 
system(Japan Examined Patent Publication Hei 1 - 46236) 
wWch bores fixed hole throu^ line direction is the^em 
wWch is well done until recently. In addition, using masking 
plate of fixed size, also engraving doingin wood and plastic plate 
of fixed size, boring hole isdone, (Such as Japan Exanined 
Patent Publication Sho 58 - 15232 number). In addition, there 
are some vAich use thermal energy of laser li^ fordrying 
li^t as exanple wWch is ^lied to web wlrichruns, ( Japan 
Examined Patent Publication Hei 3 - 54053 nuni)er). 

[0004] Concentrating heat which is given out, on drying and po 
int of the coating fi-om infixed heater, there is also an exanple 
which you use forwelding. But, it is difficult to concentrate on 
point, fi-om fact that the power is small, without being able to 
use for hole opening of webwliich runs in continuation, it was. 
In addition, also semiconductor product or other precision 
fabrication is done by ultraviolet li^t like exdmr laser,, 
butthere is not an exanple wiiich is used for hole opening of 
web whichruns in continuatioa 
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[0005] 

[Ttet this invention will solve, it tries problenEj This invention 
uses laser ligjt , infrared iigjit and ultraviolet li^ as li^ the 
continues in web wiiich runs and r^ards system and 
theequipnEntv(*ich bore hole. With conventional system, in 
wd) winch has width wliidihasrun, with noncontact state, as 
for opening intermittCTt niiltiple holes to continuous with the 
economic speed, it was a inpossible. In other words with 
conventional laser light systemetc, wtei inwebwdiidbhasrun 
hole is bored throu^ lateral direction entirety with laser, 
masldii^^ecause of fixed size it cannot actualize ^(stemv^ch 
usesflie masking plate. In addition, system vvliich laser beam 
traverse is done, traverse mechanismofthe hi^ speed being 
necessary, Unthermore with that kind of hi^ qjeed traverse 
doii]g,thevp cannot either do line speed. 

[0006] Recently as one field of nonwoven fabric, in length or si 
de theslit it did film in linear state, drew to machine direction of 
slitjthat it reached point v^ere orthogonal nonwoven fabric due 
to in orderfor draw axis to cross, laminating length web and side 
web \\4iich aredrawn is mainly produced In addition, boring hole 
through fihn which is drawn in the uniaxial or biaxial, 
remforcing fihn which is air permeable plication is many. As 
hole-opening means of these web, m order there is not influence 
intheshaipnessand drawing of break, for conventional slitter 
to inaease precisionto vwdth ( 1 to 2n:^ entirety of web, there 
wasadiflSculty etc of thing \\4iichisproduoed 

[0007] 

[Means to Solve the Problems] li^beamsystemM(maskings 
ysten^ vMch uses masking plate which it continues 
circulateswith fixed ^reading, and, masking plate which 
circulates is not used asthe means in order to solve above- 
mentioned problem intemittentbeamsystemN(non masking 
systen^ which runs in transverse direction, there is a system 
P(printing systen^ wdiich inaddition prints li^ absorption 
substance. li^ which has systemM - 1 and fixed qjreading 
which use li^itwhich with systemM, has fixed qireadir^ and 
locks there is a systemM - 2which runs. 

[0008] With systemN, mirror systeraN - 2 and mirror which us 
e thesystemN - 1 and rotating polygonal nirror which vibrate 
running in transverse durection of web,the beam which was led to 
systemN - 3, optical fiber and waveguide wWchreflect beam 
with that nirror there is a systemN - 5 which di^lacenent 
doing reflection angle little by little, installs nultiple ninror in 
thesystemN - 4 and rotating body which run in transverse 
drrectioa With systemN, you do not use masking plate which 
circulates. When masking plate, fixing or part in order 
intemittentlytodo laser beamasthe barrier which is being 
moved is used, it is. 
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[0009] Next pattern and systemM - 2 of li^ wtere fixed type 
of system M - 1 spread as system P, moves any of pattern of 
li^ N\Wchspread is used, but it is a siystem whidi prints 
substance winch doesnot use masking plate, absorbs li^ into 
web. Has system web being transparent vi&-a-vis ligtit,is 
effectiveto case \Aere there is not absorption of li^. 

[0010] Light beam which is used for ^emM and systemP, pa 
ttem vrfiichthe widely spread as mich as possible is gxxl, in 
addition, when theli^ beam>\liere thcase q)read nultiple 
togpther, fiffthermore it expandssimdtaneously, it is desirable to 
make desirable spreading pattera In addition, with systemN, 
those which squeeze beamdiameter of the light beam as much as 
possible are desirable. Before moving beam to lateral direction, 
converting to round asdiameter, from several tens of 
micrometers it makes 100 iricron extent several passing, to 
increase operating efBdency it is possible this kind ofthin beam 

[001 1] As infrared light discharge device, systemdue to conven 
tional halogen lamp obtains U^t of theW^ energy is effective. 
But, as for light wavelength wiiich is discharged from halogen 
lamp with thelight wliich designates approximately 1 raiaxm as 
peak, pointwhich is not absorbed in maity polymeric substance 
isdiflBculty, but wiienthewavelengthof 3.5 nicron which has 
absorption which is peculiar to theC - C bond of polymeric 
substance by designating tenperature of li^ source 
asapproximately 700 °C, is designated as main energy, 
being^bsorbed eflFectively was ascertained ejqxrimental result. 
In addition, from ceramic heater etc, intermediate frequency 
length, also it is effective tomake long wavelength (far infrared 
irradiation). This way as for infrared light, also point which can 
diooseli^wavelengthvrfiich is agreeable to substance is 
effective. Inaddition,li^of unnecessary wavelength can also 
exclude with filter. As li^t source of mfrared light, infrared 
heater and infrared lanp or other other things it ispossible 
also to remove conijustion gas and electric heater or other 
heat as infrared light, infrared li^ discharge device equipmsnt 
and with ine3q)ensive, handling and being siirple byconparison 
with laser discharge device, energy efficiency is good In 
addition, pattern of line and pouit li^ which are usedfor this 
invention, is inperfect, but being able to actualize it i& As line 
heater, it is used for drying of web and drying of thecoating and 
sinultaneous soldering etc of portion which electric wire 
isdone. As point li^t source, lanp of camera and lanp for 
stage illumination, orin order for infrared light to come out, 
ceramic coating doing those, it can alsouse. 

[0012] As laser light, you can use also carbon dioxide g^s and ca 
rbon monoxide g3S or other g9s laser , YAG(yttrium * aluminum 
* garnet) or other solid laser andthe liquid laser. Because laser 
is single waveloigth, with systemN which is a sj^em vAiidiis 
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squeezed to beam of thin ligjrt with lens, especially itis effective. 
In addition, wavelength with carbon dioxide g3s laser with 10.6 
micron aiKi YAG laserwith substance vAich absorbs 1 .06 iricron 
and wavelength, systanMandtheNisefiFective, whenitdoes 
not absorb conpletely, system Pis efiFective. As laser discharge 
device, it is good with whichever of hi^ speed axial flow type 
and low q)eed axial flow type,but there is many a thing vshere 
ligjit beamof spreading wliich low speed axial flowstabilizes is 
acquired 

[00 13] As ligfit of this invention, you can use also ultraviolet li 

ultraviolet li^ with chenical deconposition action ( 
photochemistry action), action and modifial which cut oflfthe 
molecular chain itself is due to action which is done vis-a-vis the 
infrared heater and infrared light laser being heat action 
Therefore hole not opening start which applies ultraviolet li^, 
ifthe hole opens case of drawing or other action after, objective 
it reaches. In addition, you can use ultraviolet li^ even with 
alone, cutting ofilhe molecular chain first with ultraviolet li^, 
but conbining with laser and theinfrared heater, frfftherraore it 
qjplies infrared li^ to those w*rich chenical modification 
itdoeswiien, from, it can bore hole through efficient. In 
addition, because ultraviolet ligJit wavelength is short, it is 
efiectivee^secially and ultraprecise maduning etc winch are 
squeezed to small spotwdth lens. As source of ultraviolet li^t, 
youcanuse exdmer laser (exiraer laser) and mercury lanp, 
the metal halide lamp and habit non lamp etc. 

[0014] As material of masking plate, metallic which is not melt 
ed sinply isdesirable, but wdth organic type of cloth and plastic 
and siriacethe metal vapor deposition , ceramic coating or 
heat resistance coating are done, you can use by changi nginto 
property which it is it does heat resistance and/or reflects 
theli^. In order to reflect li^ with surface of masking, gold 
plating the surface it is most desirable to do. Those vMch 
^lied polishing hi^bri^toessaluminumand copper and 
copper alloy and chromiumplating. In addition also those 
vrfiich surface of other metal mirror surface finishing^re done 
are effective. When masking plate is used, one to wiiich in 
order precision to agreewell, masking plate and w€b stick hole 
ofwebwlrichismade hole and objective of masking is good It 
sticks, there is a method wtoch it sticks with method and the 
vacuum which use adhering agent. 

[0015] In order with systemM and systemN, to increase line s 
peed, the preheating it is desirable as condition of web, to be 
done. As for preheating, heating material to temperature, 
there is also aneffect which does not depend on li^,butabove 
that, wlien the tenperature is rmde high, vibration of 
absorption band becomes extreme evraiwith fihn wiiere 
tranqDarency is good vis-a-vis polyettylene or polypropylene 
or other li^ reaches thepoint where li^ is absorbed well. 
However it is wtei as for preheating, with polymer wliich has 
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the melting point with melting point or low , amorphous 
polymer and thermosetting polymer, unless it is heatingthe 
softening point extent, as for preheating above that, formas 
web doesnot stabilize, handling is not possible, tho-e is nBiry 
also a thingwhich impairs quality of product. 

[0016]InsystemMandsystemN, film, paper , cloth and the 
nonwoven fabric , you can use thin copper sheet and aluminum 
foil or other metal foil as web in this inventioa In addition, 
not only a polyethylene , a polyprop\dene , a polyvinyl 
dilorideresin,a polyanide anda polyester or other' 
thermoplastic polymeras fihT\ you can use also sheet of epoxy 
and unsaturated polyester, the urea type and phenol type or 
other thermosetting polymer. You can use also filler of various 
org3nic * inorganic and confcination reinforcing agentfor these 
base polymer. When these additive absorb li^, hole-opening 
efficiency due to light aretimes when it becomes several tin^s 
good 

[0017] like wlien polyethydene or other laser beamis not absor 
bed, v^tei absorption wavelerigth of light wavelength andthe 
web does not agree, also aforementioned preheating is effective, 
but other substance (Other most substance other than 
polyetltyl^ and paraffin absorb thelaser beam ) by feet that 
blend , coating , the laminate and printing etc are done, it 
reaches point wliereli^can be absorbed as web. A calcium 
conpound,a sulfiir conpound , a manganese phosphate , a 
talc , a org3nic * inorgsnic pigment , a carbon black , a aniline 
black or other pignent or dye , a rosin or other sticking resin 
and a phenol or other resin powder etc such as aluminum 
conpound and calciumcarbonate such as titanium compound 
and aluminum oxide suchas silicon carbide, silicon oxide or 
other silicon-containing conpound and titanium dioxide there 
is as especially is sqperior as theother substance. It can use 
solution (for exanple sodiumsilicate aqueous solution) of 
additive which absorbs these light, combineboth parties as 
adhering agent. 

[00 1 8] Regarding systemP, web vMch is used is effective to cas 
ewiiereli^t is not absorbed for most part. As for printing ink 
A^ch is used here, it is important for disassentlyand 
evaporation and sublimation not to do sinply, absorption of 
lightnot only to be good, with heat. Namely, carbon black, 
silicon carbide and silicon oxide or other silicon conpound , 
ironandAlm— ^"t?^, titanium, zirconium or other metal 
and metal oxide, carbide and inorganic saltare effective. In 
these, mixing pigment and adhesive , solvent and dispersant, 
itmakes printing ink It is possible also to make emilsiontype. 

[0019] As for web of thermoplastic resin of this invention, dra 
wnfilmespeciallybeingeffectiye, effect is largp. When for 
exanple polypropylene and polyester, polystyrene, 
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polyviityl chloride and poly vinjdidenecWoride or other 
biaxially drawn film withthe laser are designated as hole- 
openingfilni, cut face being heat, sealbeing done, because tear it 
is diflScult, it is eflFective as hole opening fitowrfiidi has 
str0Qg(]i 

[0020] Uriaxially drawn fikn wttch hole was opened as useful m 
ethod of use of hole opening web due tothe li^, there is an 
orthogonal nonwoven fabric which crossing, laninates thedraw 
axis. In undrawn fihnor part drawing (proximity drawing and 
rolling are included ) fili^ you insert multiple slit with the 
liglit as method \^*ich produces this orthogonal nonwoven 
febric, draw in the length, or side make length drawing web or 
side drawing web, you can make theorthogpnal nonwoven febric 
warp and weft by laninating those. In this case, slit which is 
inserted in undrawn fibnetc to be longfiirtherrrDre is 
intermittent slit in drawing directioa In addition, in fihn which 
is drawn completely in length orthe ade, there is also a system 
vAich inserts slit eye with the lig)it. characteristic (property 
which is equal to cloth with strength of 3 to 5 tines ofthe 
conventional randomnonwoven fabric it has) as product there 
is an orthogonal nonwoven febric, but above thatthere is a 
feature in good quality of productivity, by conqparison withthe 
loom, it has productivity of 100 times extent. One for side 
drawing web with width 250 to 500 mm, has necessity slit to 
dothe fihn v*ich has run with line speed 20 to 100 n^nin then 
as starting sheet fibn One for length web, with width I to 3m, 
runs with 5 to 30 m^mia Therefore, in order slit to do in this 
starting sheet fihn, it w^necessarythe slit to do with speed of 
10 to 100 ixfi per minute, this invention made thatpossible. 

[0021] In case of orthogonal nonwoven fabric, in glueing of le 
ngth web and theside web, adhesive of broad definition is 
necessary adhesive coextrusion and extrusion coating and 
laminating etc are.done atthe time of fihnmanufacture and 
drawing, but it is eiffective to mix thesubstance where absorption 
perfonnance of aforementioned light is gpod to this adhesive 
layer. 

[0022] 

[Working Exanple(s)] Example of execution of this invention 
is detailed with drawing. Asfor Figure 1, with concrete 
enbodiment in systemM- 1, nultiple laser beam2a, 2b , the2c 
and 2d, is a concave mirror 3 as li^t-collecting optical system 
which is e^qjanded to thefixed spreading firomlaser discharge 
device 1 , and equipment which disdiarge laser beairthe hole 
opened masking plate 4 which is continued circulates stick with 
theweb 5 with portion where laser beamhits and have rua On 
masking plate 4, it is desirable to be a multiple as laser beam 
Because it is difficult to e;q3and li^t beam of 1 to width entire 
surface. VMi Figure 1, as for multiple bean:\ nultiple is 
dischaigpd exanplewWch was shown firom laser discharge device. 
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but beam of one such as isdivided to nultiple, is also a system 
which is divided from afterdepending xpon split irirror (half 
nirror) and prism . As for li^ of one-by-one which forns 
nultiple, it is necessary to bee^qpanded to fixed width, system 
whichit e59)ands, with Figure 1, to show exanple whichuses 
concave mirror 3, fiirthermore because it becomes troublesoiiE, 
althou^t e;q)ands to uniform, effective other optical system 
is abbreviated As optical system, there is also a convex lens , 
a concave lens, a maiiscus lens and a flat surface lens etc. In 
addition nirror concave mirror, reflective mirror and half 
minx)r or other inirrorareused, uniformity and sh^ and 
direction etc of ligfit arecontroUed In ejqjlanation below , like 
mirror and mirror thqDhysical article \\4iich reflects lij^ large 
number is used, but as for material,the surface plating or case 
where metal surface ^ch mirror surface finishing of gold 
plating, the hi^bri^itnessalviminum, copper sheet and other 
substance is dcKie is that way used ismany in metal. These 
material are decided, absorbancy of ligjit, considering heat 
resistance , the cooling performance and cost etc. In addition 
gpnerally, cooUng from back surfece, you use. Li^ vAich is 
reflected witii concave mirror 3 is ejqjanded to lateral 
directionof plate on masking plate 4 circulating and running. 

[0023] In order for hole which is made objective in wrf)5toop 
en,the ^cified hole is opened to maskingplate 4 , li^ which 
was transnitted via this Me bores hole throii^the web 5. 
speed of web and running ^eed of masking plate do not have 
thenecessity to be same always. Making use of this speed 
difference, using same masking plate 4, it can draw upthe 
pattern of various hole in web 5. As extrrane example, 
wliichever of maddng plate 4 or web 5, or botlparties have 
been allowed to have run intermittently. In order to raise 
efficiency of ligjit of this process, inside surfaceof maskmg 
plate 4 inproves reflection with such as gold plating or mirror 
surface chroniumplating, theli^ wliich does not transmit hole 
reflecting, furthermore isreset on masking plate 4 with such as 
mirror 6. With Figure 1, only one layer it has shown 
reflective mirror 6. irultiple sheet installing, it can reflect 
intensively in portion wtioseefficiency is bad In addition, light 
2 and reflectmg with nirror, vAich protrudesto both sides of 
masking plate 4 it is possible to insert in. Not to be a flat 
surface, to do, also reflection efficiency to semicircle and 
dome shape toimprove it is possible and, seal doing inside 
surface, to fill the reflective nirror 6, with argon etc, it can 
make efiiciency of laser li^good It has not shown m figure. 
Qnewherealso concave mirror, reflective mirror and lens etc 
cool isgood 

[0024] In order hole which was bored througlimaskingplate4p 
redsion to opento web 5 well, it is desirable to stick masking 
plate 4 aiul web 5. With Figure 1 water was spread to masking 
plate 4 with spray 7, theexanple which sticks with surface 
tension of water was shown. As for water, there is also an effect 
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vsiiich cools plate. It irixes adhesive into water, is good using 
other liquid In addition, also it is eflfective to add 
aforementioned laser li^t absorbing substance tothis adhering 
agpnt. When tMsshovio- cooling HBsIdngvAich circulates and 
rq)lenishingthe li^t absorption substance are nain lens, 
shower is si^jplied frominside of thecirculatingirasking, li^ 
absorption substance storing -5 one efficiency is good to 
thehole of nBsking. But, vAen web 5 is done preheating, 
because efficiency is good tothe speed vp, as for nasldngplate 
4onewttchdoesnotcooltooriiichisgQod lliere are tines 
yJbsn smofce is generated due to fact that the web 5 is burned 
with laser li^ 2. smoke not only nHkingefl5ciency of laser 
li^ bad, poUutesthe mirror and lens, heat accumulates, makes 
performance badjbecomes cause of breakdowa As for this 
smoke, there is many a thing wWch is absorbed with the duct. 
With Figure l,with vacuumbox 8, exanple which absorbs 
smoke^ch occurs was showa 

[0025] As for Figure 1 you e}q)lained with laser ligjit nninly, but 
is shownsimilar action even such as ultraviolet li^ due to li^ 
or mercury lanpetc due to infrared heater and infrared lanp. 

[0026] Another example of masking plate which circulates, is s 
hownin Figurel ( drive part is abbreviated ) vAere 
maskingplate 4, is guided with guide roll 10a, lOb * * * and 
circulates, material which has stifBiess can use withnasking 
plate of cylinderwhich is shown in Figure 1„ but there is 
restriction in gpometry. When in narrow site, it is necessary to 
insert optical system, the cooling system, adhesive systemand 
absorption duct etc, in addition theweb 5 in case of rigid , 
systemofFigure2whichcanchoosethe gpometry in option is 
desirable, reduced pressure chanter 11a and 1 lb are provided in 
circulation systerr^ can remove the smoke and web 5 to 
conime two of effect ^ch sticks to themasking plate 4 with 
vacuum . portion \*ere ligjit of reduced pressure chaiit)er 1 1 
strikes resetting excess light onthe masking plate 4 to mirror, is 
useful. With portion wliere H^t strikes to nasking plate 4, 
througjhi web 5, itreceives and by fact that roll 12 is put in place, 
it increasesthe conformity of web 5 and masking plate 4, 
increases precision of hole,with li^t which is reflected with 
surface of receivingroll 12, also hole-opening efficiency 
becomes ^xxL If web 5 had liecessity, fact that preheating it 
does wasillustrated with infrared heating 13, but it is possible 
preheating also withsuch as thermal cylinder and hot air to do. 
As for types of li^ beam 2, laser, infraredli^ and 
ultraviolet ligjit etcare used 

[0027] Aspect of masking plate of portion where li^t strikes, 
with the Figure 1 in recess, with Figure 2 is flat surface, but 
\siienreflected ligjitfrom maskingplate in order to reset 
effectively with nirror etc, itmakes convex sur&ce, it is. 

[0028] Example of system other than concave mirror of Figur 
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e 1 is sho\vnmtheFigure 3 as means vvhich expands li^. 
2, inside of ^herical sh^ (Qr cross section may be ellipse. ) 
inserts Aof Figure 3,frominlet 16 of integrating sphere 15 
v^liich gpld plating is done ancng those thedifiiise reflectance 
does, comes out as ligjit 2' of strip fromanother long andnarrow 
outlet 17. Because as for this with inside, niinber of tines 
uWch isreflected is many, 2' comes out as uniform li^. As for 
B of Figure 3, inside li^ 2 enters from theinlet 19 of end of 
box 18 vrfiich gold plating is done, diffuse reflectancedoes with 
inside, comes out as li^t T of strip \A4iich isthinner than 
portion vAich is spreading to linear state wiiose anotheroutlet 
end section 20 is long and narrow In order to promote diffuse 
reflectance in inside of this box 18, it ispossible to insert 
another nirror. In addition, box, is possible to kmd of oval 
vAereed^islong and narrow crushed As for these sphere 15 
andboxl8,asfQr outside it is necessary thewater cooling to be 
done. 

[0029] Example other than Figure 1 and Figure 3 is shown in 
Figure 4 asthe means which e^qjands U^t. A of Figure 4 uses 
convex lens L- 1, uses site other than thefocus of convex lens 
L - 1 and ejqjands li^t. It is gpod e?q)anding li^ 2 vstech 
^read, that way on masking plate,but as in figure nirror M - 1 
of pair, also it isefFective with M - 2 in lateral direction of wd) 
to make longand narrow beam ThisnirrorM- 1 andM-2do 
not have necessity to turn to contrast position, in addition a 
mirror of flat surface not to be always,coni)ining mirror of 
various nultiple sheet are good IKng concave lens L - 2, 
optical 2 scattering it does Bofthe Figure 4. Inthiscaseand 
like Ausing nirror it is effective. C of Figure 4, using 
cylindrical lens (boiled fish paste lens)L - 3, can designate 
optical2 as one strai^ line optical 2' of fixed spreading D of 
Figure 4, with example wliich uses segment nin-or, thenwltiple 
sheet (M-a,M-bandM-c***)arrangesnirror(Mrrorof 
one-by-one is good having curved )offixed surface area, in 
order reflection angleof mirror of those one-by-one, to form 
spreadingpattem 2' of desirable Ii^t,sets. Description above, 
in order simplification to do, other optical system ( lens and 
mirror) and,the cooling system is shown abbreviating. In 
addition, concave nirror of Figure 1 and A, B of Figure 4, it 
isgood using C, D, respectively with alone it can also use, 
butcontining each one. lens which is used for this invention 
being important for absorptionof li^ to be small, is decided by 
property of li^. Later mentioned way, A\iien there is a li^ of 
unused wavelengjh, it ispossible to use filter of h^t, but 
substance which reflects theunusedh^t wavelength in lens 
coating and baking are done. In addition, mechanism which can 
cool also lens is desirable. 

[0030] As for Figure 5, with example of systemM - 2, as for A 
of the Figure 5, fixed beam v^ch spread, mechanism uWch 
traverse is doneis shown in lateral direction of masking plate. 
Between rail 24a and 24b slide doing circular motion to the 
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nDtor22withcrank23,travBrseitdoesnmQr2L Itreflects 
li^ beam2, with muxor 21 v^ch traverse is done,the traverse 
does in lateral direction of masking plate. As other traverse 
means, nBking use of can\ N S pole of electronBgqetchanging 
with cycle, there is also a attraction of magpet and asystem 
>^ch utilizes repulsive force. This way, ligjit as for system 
Mttch traverse is done, does nothave necessity travase to do, 
entire width of masking plate with th*eamof plural, divides 
width and is good taking chargp. Mrrornultiple sheet 21a, 21b 
and 21c, it locks Bofthe Figure5,in pulley 25a and belt 26 
vrfiich circulates between the25b, when mirror rises to tpper 
part, reflecting li^ beam2 \^*ichis irradiated from constant 
direction, li^ crosses masking plate. Like YAG laser, when 
optical fiber can be used, or, in order to have usedwith laser 
scalpel of medical, \;*en it is led via vessel to v^ch the h^ 
beamcan change path unrestrictedly, those vessel traverse 
andthere is also a system which circulates. As for Figure 5 C, 
bundle 27 of optical fiber, showed examplewdiich traverse is 
done on left and ri^ with revolution of the cam28. In 
addition, with systemM - 2, using ^ v rate nirror and 
polygonal mirror wlrichare diown in Figure 8, li^ traverse is 
possible on masking plate. 

[003 1] Example of maskingplate of systemM and exanple of 
spreading pattern of thedesirable beam are shown in Figure 6. 
bothends31a,31bof masking plate 4 is reinforced for 
convenience of drive, Ihehole 32 of predetomined pitch is and 
opening time, drives in this holethrou^ end of ^rocket, 
nxiltiple holes 33 vrfiich is made objective opens center of 
maskhigplate. In this figure it showed this hole 33, with circle, 
but thea, b, c of various pattern and Figure 19 v^ch are shown 
with Figure 18, alsothe pattern >^ch is shown in d and e is used. 
As for pattem of hole 33 of masking plate 4, melting portion 
inthe iron steet and copper sheet v^ch are a masking plate 
with chemical etching , systemwiuch bores hole and systemetc 
which bores hole with the laser are takea AsshowninAof 
Figure 6, with systemM - 1 , we lock li^t beam2,the pattem 
has necessity to be spreading of lateral direction vvliich issuitable 
to width wWeh bores hole of web wiiich is madethe objective. 
As for spreadirig of li^ beam2 of advancing direction of 
masking plate 4, be as narrowas possible one, intensity of per 
unit surface area of laser to be largqefficiency is good B of 
Figure 6 with example of systemM- l,li^offixedspreading 
plurality 2a, 2b and 2c * * * putting in place ^)acing similarly, 
alittle it is an exanple v*ich it irradiates. This systemis 
effective to case where production of big light sourceis difficult 
With C of Figure 6, with example of systemM - 2, 
transferring^changing working hard/enployment it does light 
beam2 inthis case, in lateral direction of masking plate 4. In 
this case, because as for pattem of li^t beam2, one which 
isspreading to direction where masking plate 4 runs, does not 
have thenecessity to increase mobility of lateral direction of 
ligfitbeam2extremely,it is possible to increase line speed 
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[0032] Figure 7 shows exanple whichjointly uses ultraviolet lig 
htandinfraredlightwithM- 1 system nHddiigplate4and 
su£FeriiigholeK)periiiigvvcb5urrilyii^ Innasking 
play 4 , in ext^vely transverse direction nultiple (Other 
than ofportionofbeginning is shown abbreviating. ) which 
thin slit 34opens. On masking plate 4, there is a long 
ultraviolet lanp 35 in side, it irradiates thislanp 35 and 
viUch is reflected with cover 36 on nHsking,passes hole 34 of 
HHsking with irradiated part 37, gives photochemistry actionto 
webs. Next, it reflects with infrared lanp 38 and cover 39, 
and theli^ which was gathered is irradiated on nHsking like 40. 
This li^ passing hole 34, bores hole throu^ web. When 
desirable ligjht wavelength selection swine , filter is used,there 
is a infrared li^. So, it decreases heating nssking plate by 
doing, it can use just energy viliich is necessary for absorption of 
web. In addition, as for lighting pattern of infrared ligfit, 
narrow extent and energy are accuniilated by line direction, 
slit i> as energybecoHE largp. As means, when cover 39 is 
designated as cylindrical nirror, althou^i^t on web others in 
strai^, it is effective. In addition when cylindrical leiB which 
is shown m C of Figure 4 isused, ligjit of hi^ tenperature is 
acquired With this system, also it is possible to use infrared 
light for multistage. In addition, with infrared lanp of plural, 
on web it can alsog^ther in straight of one. Wten ultraviolet 
li^ and infixed light are jointly used, molecule nmdification 
todo wd) with photochemistry action ofultravioletli^, to 
make easy toabsorb infrared light, in addition because also 
disassently becomes quick,it is a eflBcient. system which uses 
ultraviolet li^ when naddng plate heats too nuch, theweb 
degradation it does when and, when efficiency where webabsorbs 
infrared li^t is bad, is effective. 

[0033] With systemN, with exanple which does not use maski 
ng plate whichcirculates, intemittentbeamit runs in lateral 
direction of web. However, with systemN, as for beam of li^ 
it is deskabletobe squeezed thinly. While and beamof this thin 
li^ running, , ithitstotheweb. This systemdoes not use 
masking which circulates, pineal article which blocks li^ 
which it locks or moveSi or is anecessary case. WithMsystem, 
as for light which is irradiated to portionwhich hole of masking 
isnotopeneditisnotutilizedeffectively. Because with system 
N, majority of beamof thin light isused, efiiciency of light is 
good But, slit pattern is restricted, there is also a or other 
negative aq>ect where mBchanisn±)econies complicated 

[0034] Figure 8 light with systemM - 2 and systemN shows ex 
anple whichvibrates. A of Figure 8 mirror is ^ v ^ reesi <fc A/ 
beam^emwhichvibrates. As for optical 2 whidi passes by 
lens 41 and reflects withthe mirror 42 beam which vibrating to 
left and ri^t, reflectsthe mirror M in mirror M is system which 
traverse isdone in lateral direction of web. system of vibration, 
isa crank, a cam anda electromagnet etc, AsforBof 
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Figure 8, with system vAich uses rotatiiig polygonal iriiror 
(pol>^nal inirror)43,the is exanple>\4iich is irradiated to 
lateral direction of webwtere beam which is reflected runs due to 
fact that themtrrorofmany sides turns. In order bundling 
behavior of beamof li^ wttch conies out of the polygonal 
mirror 43 to improve, wlienf lens is used, it is, Inaddition, 
you can use also various systemof Figure 5 for thesystemK 
slit in order for it to be possible according to pattem isdrawn 
wth CAD ( conputer Polygonumtinctorium(indigoplant leaf) 
K gong 7 tin^)as + va reesi <fe A/ nirror and 
defonrationof one ^Miich applies s^pratt mirror to N systen^ 
corrbining laser beamof pliral and nirror of plural, calculating 
reflection angle of thendrror with conputer, it moves, there is 
a systemwhich slit oflhe option drawing is done on web. This 
systeminweb inserts dit eye inlargp nunijer in thelength, or 
side can use for drawing in direction of slit eye. 

[0035] With this systemN, intemittently to do beam, it was g 
ood putting outthe laser beamintemittently with such as Q 
switch and pulse beam, in addition, it lockedon thin hindered 
sii)stance 44 it is possible to run It is gpod moving this 
hindered substance, to front and back, left and ri^t. Figure 9 
is moving hindered substance 44 of lattice to left and right, on 
thewebSwiiere laser beam2a, 2b runs, an^e tiltingin 
advancing direction ofthe web, runs in lateral direction angje 
, advancing speed of web 5, quantity of laser bean\ is 
decidedwithmobilityrate of laser beamand mobility rate etc of 
lattice, lattice little damagp of lattice due to heating by mDving, 
itcanmake. When it makes this way, as in c figure of Figure 19, 
it ispossible also to designate ade dit eye as zig-zag pattern 
li^t beamof plural division doing width of web, it canalso take 
system which runs in lateral direction even with systemN. 

[0036] Polygonal mirror 43a of plural, you use li^t 2a, 2b of pi 
ural which isreflected with 43b for Figure 10 it locked on thin 
hindered substance 44 asanother example which runs, to be long 
intermittently slit 45 you do in transverse directionof web that 
separate thin hindered substance 44- 1, by passing by 44 -2** 
* andthe 4fe, 44b * * *, furthermore with length of web slit you 
arepossible not yet slit to form which adjacent is not done. 
With Figure 10 polygonal mirror of pliffal was used objective 
can beachieved, but by changing incident angle even with 
polygonal mirror of one. 

[0037] Another example wliich li^ in systanN intermittently 
is done isshown in Figure 11. Leaving tiun column (hindered 
substance)47a and 47b * * in rotating plate 46, Suehiro of 
plural y scooping out 48a, is a 48b * *, in hollow part, reflects 
thatwith for example polygonal mirror 43 throu^ light 2a, 2b 
of 2, bottomin web 5^ch runs, inserts slit in transverse 
directioa portion wWch passes hollow part is done sUt, 
portion whichthe scattering is done remains with pillar part as 
not yet slit. In order for there not to be times when not yet slit 
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is adjacentwith rrachine direction of web by taking this systen\ 
it is possible. It showed laser beam2a, 2b with 2, but if it is a 
plural, it is gpodanything book, even mnrber book is desirable. 
In addition, equipment which shakes li^t in lateral direction 
showed theexanple of polygonal nirror, but various exanple 
of previously mentionedN system can be used 

[0038] With Figure 11, exanple ofrotatiig plate of onewass 
hown,butlikethe Figure 12, objective can be achieved by feet 
that re^ectiverotation rate syrxAronization is designated as 
rotating plate 46a, 46b of plural through thereqjective beam 
apdcsl 2a, 2b. It is possible with this rotating plate systen:\ to 
change length of slit by tokeep distance from center of circle 
of rotatingplate and/or bringingclose position where beam2a, 
2b passes. Also rotation rate of rotation rate and line speed 
and polygonal nirror becomes thefunction. 

[0039] With exanple of systemN, imltiple reflective mirror 5 
Oa, 50b and 50c * * * thedisplacement doing reflection angle 
little by little in circumference of rotating body 49, itinstalls 
Figure 13. beam2a, 2b of plural Mttmgto those nirrors, it 
reflects, the intermittent slit enters mto web which run& In 
this case, fact that cut seambecomes intermittently is 
portionv*ich does not reflect, li^ between mirrors of plural, 
plural it is good using rotating bo(fy. 

[0040] Figure 14 shows exanple wiiich makes beam li^t ^liich 
isthinnerthan infrared lanp. Ligjitwdiich comes out from 
infrared lanp 51, reflecting with paraboloidnirror 52, becomes 
parallel lig}it 2. This lamp 5 1 , point li^ source is desirable as 
inch as possible, but because itis desired, that also nunberof 
watts is large, as in figure in theprirraiy axis (ip/down direction 
in figure) of paraboloid mirror it designates as long lanp. 
ceramic coating it does this lanp, in for exanple halogpn lanp, 
infixed li^ that try it isenitted in main component, 
paraboloid mirror was done, abbreviated gold plating in figure, 
butthe water cooling it is desirable to be done. Portion of li^ 
v^ch scatter is done, is reset to paraboloidnirror with such as 
reflective surface 53 of fiustumconical shape to outside, 
parallel li^ 2 is squeezed to point with convex lais 54. 
drawing in case of inconplete , throu^ pore 55 v^diich was 
opened tothe sheet, detail of objective it makes li^t. When 
unnecessary wavelaigth is mcluded in parallel li^ 2, before 
entering into the lens> filter is used, or coating it does in lens 54 
and itgives filter effect can do also thing. In addition lens it is 
possible also to make aberration of the lens snail, with as 
aspherical lens. 

[0041] Figure 15 used rotational ellipsoid dspoci shows exanpl 
e which makes thinbeam lanp 51, is put in focus Fl of one of 
rotational ellipsoid in interiorof box 60a and 60b where interior 
forms portion of therotational ellipsoid a^ect, li^ which is 
emitted fromthere is gathered inanother focus F2 of rotational 
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ellipsoid Position of lanpSl isa^ustedwith adjusting screw 
61 , box 60a and 60b water enters from 62a and 62b,tries to 
cone out with 63a, and 63b surface of theinterior of rotational 
ellipsoid cools. It passes li^tv^ch was gathered in focus F2, 
intotube64. Tube 64 has become thin gradually. These box 
60a, interior of60b and tube 64 is done thegold plating. li^ ■ 
A\tere outlet is squeezed thinly with lens 654urdienn)re 
becomes beam2* of thin li^. 

[0042] Figure 16 shovvs exanple of systemP(printing method), 
touching to web 5 wiiidi runs, printingroU 71 putting, ink 
vAisce in this roll 71, convex pattern which corresponds to 
holewiiich is made objective is formed, is accunulated in ink 
bus 72 issupplied to convex surface on roll 7 1 , by ink roll 73 . 
Byconvexi^em ofprinting roll 71, line 74 is printed on the 
web. Optical 2 vAich is discharged from YAG laser is led by 
thebundle 75 of optical fiber, terminal of optical fiber 75 being 
thin G^qpsndsdm web, forms irradiated part 76 of li^ on web. 
As for YAG laser wiA wavelength of 1 .06 mLaon, as for nrst 
polymeric substance, withthis wavelength region it is a 
transparent Hierefore, with this wavelength as for web li^ is 
almost notabsorbed ink wiiich is printed absorbs light and is 
heated This way system?, transnittance ofli^tof li^t 
waveler^ and vweb, hasthe necessity to select contination of 
transnittance ofli^ of the ink. portionofline74 whichis 
printed on web 5 being heatedby pattern 76 of light, it can 
open hole 77 vAich it makes theobjective in web 5. 

[0043] Figure 1 7 shows transnittance for li^t wavelength of s 
ubstance. Figure A is in case of polyethylene which is a 
conmodity polymer Figure B is incase of polypropylene. 
Together there is a absorption wavelength in approximately 3.5 
micron and 7 ndcroa In figure it has not shown li^ 
wavelength as for approximately 1 micron, polyethylene and 
polypropylene asfor transnittance of li^t is 95 % or hi^er. 
Therefore, with 10.6 micron of carbon dioxide gas laser and 1. 
06 micron of YAG laser, the polyeth>dene or polypropylene 
are not for most part absorbed Figure C in lamp like halogpn 
lamp, temperature of heat emitter and theenission energy of 
specific wavelength are shown When tenperature of heat 
emitter goes down, emission energy of entiretydecreases, but 
peak ofenission energy slips to long wavelength side. In figure 
showing with slanted line peak of emission energyshows fact 
that it moves to long wavelength side by designating surfeoe 
ofthe heat emitter as Mgilite or other ceranic. 

[0044] Figure 18, boring hole throu^ uniaxial or biaxial drawn 
fihi\ shows exanple whichit makes hole opening film With 
biaxially drawn fihn,tha:e to be a strength in length side, 
periphery of thehole v^ch is bored being heat, because seal it is 
done, it isstrong to also tear, conventional biaxially drawn 
fihnnot only without being a air permeability, tearstrerigthis 
weak. Like A B and Q Dof Figure 18 also designwise effect 
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can give. 

[0045] Figure 19 shows exanple of slit in order to produce theo 
rthogonal nonwoven fabric. In undrawn web or part drawing 
wd), exanple a, bv^ch inserted slitin length due to li^ and 
exanple c which inserted theslit in side, d and e are shdwa a' 
in figure, a, b with exanple wWch in directionof that slit eye is 
drawn in length, bringing close between the roll, wiien roll you 
draw, ( proximity drawing ), as in figure it can designatethe h\ 
as pattern uliich network you opened si of exanple a, as for 
s2 with slit eye,as for ml and m2 it is anon- slit Inorderto 
make drawing web, this non- slit, adjacent without doingis 
important with drawing direction and ri^t angle direction 
However, in figure nonr slit is arranged strictly in thezig-zag but 
always there is not necessity. Exanple c, non- slit wttch after 
all isadjacent is drawing direction and example of arrangement 
which isnot piled n> with right angle directioa Example e, 
undrawn part MWch is adjacent is drawingdirection ard 
deformation of pattern ^\Wch is not piled vsp with theri^ angle 
direction c',d' and e* are exanple vrfrich draws thee, d and e 
respectively in side. With conventional hot blade and razor 
blade blade, like b and e wiien thereis a thin branch, it is diflBcult. 
Because precision febrication can do with li^ (Especially laser 
), also pattern which hasthe thin branch is possible. Especially, 
e with conventional razor blade blade and hot blade is diflScult, 
butwith masking method it becomes sinply possible, it is 
possible even withthe systemK f length web and side which 
are drawn webwhich is drawn shows exanple \^ch aosses in 
warp and weft, fshowed exanple which slit is done with both 
partiesalso ligjit, but it is possible also to make web wiiich 
eitherone slit does one side to practical , with li^t. In addition 
to fihnafter uniaxial drawing, pattern a* after drawing inthe 
figure, is possible also feet that slit like W,the c',d'ande*is 
inserted with li^. 

[0046] 

[Effects of the Invention] With li^t , it made that in long web 
nultiple holes is opened to thecontinuous with hi^ speed 
possible. Not being a continual long web also, by fact that it 
sipplies to thecontinuous in ttaddng plate which circulates, it 
can bore hole even withthe web of single leaf. To web wttch 
has width, is possible fact that nultiple holesis op^ied to 
efficient. 

[0047] With systonof this invention, as for doing slit for syste 
mandthe orthogonal nonwoven febric v^ch bore hole throu^ 
drawn fihn, problem of \\€ar of diflBculty and blade which 
increase, precision of the blade with conventional slit systen\ 
problem of wear of receiving roll,especially it is effective to 
production method of hole opening web which solves alsothe 
precision or other problemof cut fece of hole which was bored, 
has strength dueto thermoplastic polymer. It was a impossible 
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until recently by rrakingsUt aiKle^aU>dasernHchimngdue 
to ligjit, also hole-opening and conplicated pattern of the 
precision pattern became possible, hole opening fihn which 
designates drawn fihnas starting material, a cutiaceand 
being:lean, was strong in length side, a airperraeabilitywas, 
becanBteinforcementweb which is strong to also tear. 
E^5ecially, as for system which inserts long slit in transverse 
directiomf web, fbrthermore not yet slit adjacent it does not do, 
whennotonlyause&l, hor^yconb is produced with 
orthogonal nonwovai fehriceven, is useful in machine direction 
of web. 



[Brief Bqjlanation of the Drawing(s)] 

[Figure 1] Ifees circulatingmasldng of this invention ade view 
of system wiiich 

[Figure 2] (Clique view ofcircdatipg masking equipnEnt of an 
other type 

[Figure 3] light beamis reflected with interior box 

[Figure 4] li^ is designated as desired spreading pattern vario 
ussystem 

[Figure 5] ligjit it runs in lateral direction of web various syste 
m 

[Figure 6] li^beamit is desirable ^readingpattem 

[Figure 7] Jointly using ultraviolet li^ and infiared li^, you 
bore hole throu^ theweb system 

[Figures] li^t runs in transverse direction of web conceptual 
diagram of system vAich 

[Figure 9] light it runs in lateral direction of intermittently we 
bsystem 

[Figure 10] ligjit runs in lateral direction of intermittently web 
concrete system which 

[Figure 1 1] li^t runs in lateral direction of intermittently web 
another system wlrich 

[Figure 12] li^ beamintemittently is done hole opening rot 
atirig body of plural which 

[Figure 13] Li^fiffthermore another runs in lateral direction 
of intermittently web systan 

[Figure 14] Using paraboloid body and lamp, it makes thinbea 
m systan 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.20 



JP 93228669A Machine Translation 



[01 5] mi^^n^mfp^zfii^mLxmi^ti- 



[017] xz^0nt<j)^i\sLm^ttftO':&^ 



[ia1 8] S#'7x:;ffC5feJS't:5t^geitbtifc®'^7a) 
[ff^0iJlBfl] 

1 : MmMmm. 2 : JtJS. 3 : 4 : if 
^fS-^X^tX/z/U-h. 5 : jfefff S-t^x^^, 6: 
ffi. 7 : 8 : /<+iL't?A;fC*> 1 1 

: SEE^. 1 2 : gn-;U. 1 3 : ^^i-lSt-'J'. 1 5 
: 1 6 : A^An, 1 7 : ^j^mP. 18:1^ 

gP;!l<«8a)ffi. 1 9 : 3tjaAP. 2 0 : iftWitiiiQ. L : U 
M : ffi, 2 1 : ^iSf'Sffi. 2 2 : =E-^, 2 3 
: ^^^V'^. 25 : :f-^). 2 6 : 21 '.f^ 

f^*;i/77-1'/N*-a)m. 2 8 : 3 1 : '^T. + V^f 

:/u-ha)53ggp. 3 2 : 5ffiSBfcBB!t?>tifcISi!iffl5t 

. 33 : -Tx+vyT^u-hiziaitbtifc^teji^ji-rTN: 

. 34:Xij'Vh5X. 35:SSniS^>:/. 3 6 : */\* 

37 : SSg«^JS3fc<;)'7;^+></:^u-h±c0fiaMgB» 

.38: ^m^vyzf. 3 9 : tif^-. 4 0 : 

CD'^X + ^'jrz/U- h±a)RgStgB». 4 1 : 4 

2 : g«ie, 43 : ;K';dr>5^-. 4 4 : JtJSCDfBIS 
5^0. 45 : XU'Vhg. 4 6 : 'Amtmms 4 7 : it 
fe^OPaSife, 4 8 : ^imi^-ri. 4 9 : lElfci*. 5 0 : 
jR. 5 1 : 5 2 : HL^mm. 5 3 : rtM;!)<igii 
RMff^OJSWSS, 54:eiffiU>X, 55:$ffl?L^S/6 

0 : i*3®A<(pl$E4SR{*a)ffi. 6 1 : ^ v 

.62: *An, 6 3 : TKHiP, F 2 : [slSffiRtt:<Dm 
^.64: 6 5 : U^X. 7 1 : fPfflP-;U, 7 

2 : -fV^/N^X, 7 3 : -O^P-^U. 7 4 : mittl 

tzm. 1 5 : iir'^'f'iy)\,vy-{i\-m%. i 6 : 't7x:^ 

±CDifea)fiB3tgU^3\ 77:^tt0?X> s:X';*yhB. 



[Figure 15] Lfeing rotational ellipsoid aq)ect and lanp, it irake 
s thin beam thesystem 

[Figure 16] Hole is bored throu^ web due to printiiig method s 
ystem 

[Figure 17] Absorption performance of ligjht of web ligfit wavel 
engh 

[Figure 1 8] Hole could be bored througfi drawing web with light, 
various pattern 

[Figure 1 9] Slit pattern of starting sheet for orthogonal nonwo 
ven &bric and pattern aAo- drawing 

[E?q)lanation of Reference Signs in Drawings] 

1: ligjit beam discharge device and 2: ligjit beam and 3: Un- 
collecting optical system and 4: It circulates masking plate , 5: 
itrunsw«b,6: mirror,?: cooling shower, 8: vacuumbox, 11: 
reduced pressure chanber , 12: receivingroU , 13: infrared 
heater , 15: integrating sphere , 16: li^ inlet , 17: li^ outlet , 
18: inside box of nirror, 19: li^ inlet , 20: li^ outlet , L: 
lens , M: mirror, 21: it moves irirror, 22: motor , 23: aank , 
25: pulley , 26: belt , Bundle of 27: optical fiber, 28: cam, tab 
edgp section of 3 1 : masking plate, Was bored throu^ 32: tab 
edgp section hole for drive Wch, It passes throu^ li^ v^ch . 
was opened to 33: masking plate hole, 34: slit hole , 35: 
ultraviolet lanp , 36: cover , irradiated part on nnsking plate 
of 37: ultraviolet light, 38: infrared lanp , 39: cover , irradiated 
part on masking plate of 40: infrared ligfi, 41 : lens , 42: 
reflective mirror , 43: polygonal nirror , obstruction of 44: 
ligjhit, 45: slit eye, 46: hole opening rotating plate , obstruction 
of 47: light, 48: li^ transmitted hole, 49: rotating body and 
50: nirror, 51: lanp and 52: paraboloid mirror, the53: inside 
surface reflective irirror of fiustumconical shape, 54: convex 
surface lens , 55: pore sheet and 60: inside surface thebox of 
rotational ellipsoid, focus of 61: lanp position adjustment 
sarew , 62: water inlet , 63: water outlet andthe F2: rotational 
ellipsoid, 64: vessel , 65: lens , 7 1 : printing roll , 72: uik bus , 
73: ink roll andthe 74: bundle of line and 75: optical fiber 
MAiidi are printed, theirradiatedpart of li^ on 76: web, hole 
of 77: wire shape, s: slit eye, them non- slit , p: dit spacing . 
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